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Foreword 
 
The OCP Group organized the third edition of SYMPHOS from May 18 to 20, 2015 in Marrakech, Morocco. 
SYMPHOS 2015 focuses on Innovation technology and current trends in processes to upgrade phosphates and 
derivatives and R&D prospects in the phosphate sector. SYMPHOS 2015 attracted an impressive mix of worldwide 
phosphates and derivatives industry players 1360 participants. SYMPHOS has become a flagship event where 
producers, engineering, services, equipment and technology providers in areas related to the valorization of all forms 
of phosphate meet to engage in high-level networking and share industry knowledge. SYMPHOS 2015 also featured 
a marked increase in the number of participants, scientific and technical communications and exhibitors compared to 
the second edition. This 2015 edition, held over 3 days, saw the presentation of 148 papers as panel presentations, and 
the organization of 7 workshops, 19 plenary lectures or  keynotes about innovation, agriculture, new processes and a 
space for exchanges and meeting around the exhibition space which brought together more than 100 exhibitors from 
over 45 countries.   
 
SYMPHOS 2015 communications are also published for the third time by our partner ELSEVIER and are available 
on the Procedia engineering platform on the ScienceDirect website. The  articles in this volume ranging all the 
production chain as Geology, Mining technologies, Digital Mining, Beneficiation, Slurry, Phosphoric and Sulfuric 
acid, High value elements, Phosphate Materials, Fertilizer, Nutrient Plant Interface, Agriculture. In this volume other 
themes are available as Energy, Environment, Modelisation, Corrosion & protection system, Industrial Management 
and Safety Management. 
 
Innovation insights for Sustainable Agriculture was the over-arching theme of this second edition, with many 
conferences. The African scientists were more present in this third Edition. To highlight this central theme, we invited 
a distinguished speaker, Robert B Tucker, innovation visionary, who delivered a passionate address entitled 
“Innovation is everybody’s business”. As the title implies, innovation is an important tool for the long-term survival 
of companies. 
 
We would like to express particular thanks to the CEO of OCP, Mr. Mostafa TERRAB, for his continued support and 
guidance.  
We thank the technical, the organizing and the scientific committees, the authors and the speakers who contributed 
greatly to the success of this event. 
 
 
Rachid Boulif 
Guest Editor 
SYMPHOS Project Manager 
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Executive Vice President Industrial Development, S.A OCP 
 
 
Steering Committee 
 
Mrs. Sanae Alami Afilal, Director Corporate Communications, S.A OCP 
Mr. Marouane Ameziane, Executive Vice President Strategy & Corporate Development, S.A OCP 
Mr. El Moutaoikkil El Baraka, Executive Director North axis, S.A OCP 
Mr. Soufiyane El Kassi, Executive Vice President Industrial Development, S.A OCP 
Mr. Mustapha El Ouafi, Managing Director, S.A OCP 
Mr. Kerry Mc Namara, Advisor to the Chairman& CEO, S.A OCP 
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ORGANIZING COMMITTEE 
 
Mr. Rachid Boulif   Symphos Project Manager, S.A OCP 
Mrs. Jamila Adani  Sponsoring & Events Manager, S.A OCP 
Ms. Hind BERNOUSSI  Project Manager Events, S.A OCP 
Mr. Aziz Moqadem   Head of Press & Media, S.A OCP  
Mrs Ikram Benhalima  Project Manager Events, S.A OCP  
Mr Yassine Rahmi  Digital Communication Manager, S.A OCP 
Ms Kenza Gassib   Technical Secretariat of SYMPHOS, S.A OCP 
Ms Hakima Battal   Assistant Technical Secretariat of SYMPHOS 
 
 
TECHNICAL COMMITTEE  
 
Mining: 
Mr. Es-said Jourani Research Director Geology & Hydrology,S.A OCP. 
Mr. O.Khadiri Yazami Engineer, Research and Development, S.A OCP. 
 
Geology: 
Mr. Youssef Daafi Development Manager of Geology Gantour, S.A OCP. 
 
Phosphate extraction: 
Mr. Mansour Asri Geology and Hydrogeology Head, S.A OCP. 
Mr Chakour Mountassir  Mineral Research Officer, S.A OCP. 
Mr. Abderrahmane Etahiri  Manager, Logistics and Resources Mine, S.A OCP. 
 
Phosphate beneficiation: 
Mr. Mohamed Zahir Methods Manager Planning and MEA- Beni Idir, S.A OCP. 
Mr. Abdelkader Alouani Human Capital Manager Khouribga Site  
 
Acid Processes: 
Mr. Lhoussaine Omari Head Acids, Processes and Separation Technologies, S.A OCP. 
Mr. Mohammed Mezroui Project Coordination Manager IMACID 2.1, S.A OCP. 
Mrs. Hanane Mourchid Phosphoric Production Manager, S.A OCP. 
Mr. Abdelghani Filali Production Phosphoric Manager JORF.1, S.A OCP. 
Mrs Khaoula Khaless  Research Officer, S.A OCP. 
 
Member – Fluorine, Trace Elements: 
Mr Kamal Samrane Research Officer, S.A OCP. 
Mr Hamid Mazouz Research Officer, S.A OCP. 
Mr Fayçal Benameur New Products Development Manager, S.A OCP. 
Mr Driss Dhiba Projects Director  Trace & Fluor, S.A OCP. 
 
Sulphuric acid: 
Mr. Hicham Ayad Project Manager Supply Chain Performance, S.A OCP.  
Mr. Lhoussaine Omari Head Acids, Processes and Separation Technologies, S.A OCP. 
 
Fertilizer: 
Mr. Mehdi Khouloud  Research Officer, S.A OCP. 
Mr. Abderrahim Moustaoui  Production Manager AL, S.A OCP. 
 
Fertilization/Biotechnology: 
Mr. Youssef Zeroual  Research Officer, S.A OCP. 
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Mrs Ilham Lrhcha Environmental Manager, S.A OCP 
 
Agronomy: 
Mr. Khalil El Mejahed Professor, UMP6, University Mohammed VI polytechnic 
Mr. Abderrahim Nassir  Agronomical marketing Manager, S.A OCP.  
 
Agriculture development: 
Mr. Youssef Zeroual  Research Officer, S.A OCP. 
 
Materials: 
Mr. Mohammed Mezroui Project Coordination Manager IMACID 2.1, S.A OCP. 
Ms. Nawal Semlal Materials and Corrosion responsible, S.A OCP. 
 
New Products: 
Mr. Fayçal Benameur New Products Development Manager, S.A OCP. 
Mr. Mehdi Khouloud                Research Officer, S.A OCP. 
 
Energy, Water, Environment: 
Mr. Hicham Hassoune Responsible for Analysis and Quality Assurance, S.A OCP. 
Mr. Abdelhak Kabbabi Environment Manager, S.A OCP. 
 
Desalination: 
Mr. Abdeljalil Bourras Responsible Desalination Project Coordination, S.A OCP. 
Mrs Khaoula Khaless  Research Officer, S.A OCP. 
 
Health and safety: 
Mr. Abdellatif El Bakkali Research Officer, S.A OCP. 
Mr. Jalal Berady Human Capital Manager, S.A OCP. 
Mr. Mohamed Zad Environment Manager JORF, S.A OCP. 
Mrs. Meryem El Mehdi HSE Manager, S.A OCP. 
 
On-line analyzer: 
Mr. Mokhtar Ben Embarek Researcher Analysis and Quality Assurance, S.A OCP. 
Mr. Abdellah Mahsoun Global Performance Manager Mine, S.A OCP. 
 
Industrial Management: 
Mr. Jalal Berady Human Capital Manager, S.A OCP. 
 
SCIENTIFIC COMMITTEE 
 
Mr. Jean-Pierre Dal Pont EFCE & ESBES General Secretary (Paris), President 
SFGP(French Chemical Engineering Society), France 
Mr J.C. Charpentier  Professor, CNRS/ENSIC/Université de Lorraine, France 
Mr. Barthelemy Nyasse  PhD, FAAS, Professeur University of Bamenda, Cameroon 
Mr. Thomas Lager  Affiliated Professor, EMINES-School of Industrial 
Management, Université Mohammes VI Polytechnique, 43150 
Ben Guérir, Morroco 
Mr Ange Nzihou  Director RAPSODEE Centre, University of Toulouse, Albi 
Mines, CNRS, France. 
Mr. T. Alan Hatton   Professor, Massachusetts Institute of Technology, Cambridge 
Mr Rachid Boulif  Director of Research and Chemistry Development - Research 
and Development Department, OCP, Morocco 
Mr. Jamal Chaouki Eng. Ph.D., M.C.A.G. Professor Principal Chair Holder 
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NSREC-Total Group, Director of Biorefinery Center, Chemical 
Eng. Dept.Ecole Polytechnique de Montréal, Canada 
Mr Victor Tenorio Ph.D.Professor of Practice,THE UNIVERSITY OF ARIZONA 
Department of Mining and Geological Engineering Mine 
Intelligence Research, USA. 
Mr Ahmed Chellai  Professeur Université Cadi Ayyad Marrakech, Morocco 
Mr Wissem Gallala  Professeur Université Gabes, Tunisie 
Mr. Lahcen Bih Professor, Faculty of Science and Technology of Errachidia, 
Morocco  
Mr. Mohamed Amalhay   Director Innovation, S.A OCP 
Ms. Nawal Semlal Head of the R&D unit on "Materials & Corrosion", S.A OCP, 
Morocco 
Mr. Es-said Jourani Research Director Geology & Hydrology, S.A OCP.Morocco 
Mr. Abdelhak Kabbabi Environment Manager, Sustainability Department, S.A OCP, 
Morocco 
Mr. Mansour Asri    Head of R&D department Mining, S.A OCP, Morocco 
Mr. Abdellah Mahsoun Project Manager, Industrial performance, S.A OCP. 
Mr. Raja Ramani Emeritus Professor of Mining Engineering and Emeritus George 
H. Jr and Anne B. , Deike Chair in Mining Engineering, 
Department of Energy and Mineral Engineering,The 
Pennsylvania State University, USA 
Mr. Mohamed Azaroual  Head of Scientific Program and project manager "Industrial 
Partnership & Innovation”, D3E – BRGM, Orléans, France. 
Mr. Pascale Compain Bertin Technologies, Energie Procédés Environnement, France. 
Mr. Mostafa Benzaazoua  Professor UQAT, Canada 
Mr. Youssef Daafi Engineer R & D, Member of the Scientific and Technological 
Watch cell R & D, S.A OCP, Morocco. 
Mr. Maurice Save   Engineer experienced in process, BRGM, France. 
Mr. Daniel Tao Distinguished Mining Engineering Foundation, Professor, The 
Department of Mining Engineering, University of Kentucky, 
Lexington, USA. 
Mr.Patrick Zhang Research Director – Beneficiation & Mining, Florida Industrial 
and Phosphate Research Institute FIPR, USA. 
Mr. Youssef Zeroual Engineer, Research and Development, S.A OCP.Morocco 
Mr. Hamid Mazouz Head of Unit Research separation technologies, Research and 
Development, S.A OCP., Morocco. 
Mr. Faïçal Larachi               Professor, Laval University, Canada. 
Mr. Hakim Faqir Deputy Director Research REMINEX/MANAGEM, Morocco. 
Mr. Ahmed Hosni Dr, Ing. Chef de Projet Correspondant National Veille 
scientifique à Geodiris, France 
Mr. Rachid Hakkou    Ph. D. Professor, Cady Ayyad University, Morocco. 
Mr. Tijani Bounahmidi Professor at the Mohammadia School of Engineering Rabat, 
Morocco. 
Mr. Khalil El Mejahed Researcher Fertilization and Fertilizers, S.A OCP, Morocco 
Mr. Tibaut Theys    Process Manager, Prayon SA, Belgium. 
Ms. Meryem El Mehdi HSE Manager, S.A OCP. Morocco 
Mr.Abdellatif El Bakkali Master of Research, S.A OCP, Morocco. 
Mr. John Hilton Consultant Expert, Aleff Group, UK 
Mr Mohamed El Gharous Consulting Director, IPNI, Morocco. 
Mr Ahmed Hanine Engineer, Jacobs-esa, Morocco. 
Mr Kamal Samrane Research Officer, S.A OCP. 
Mr. Addi AZZA  General Engineer, Advisor to the Minister of Energy, Mines, 
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Water and Environment, Morocco 
Mr. Mohamed BADRAOUI Director of the National Institute of Agronomic Research 
INRA, Morocco. 
Mr. Azzeddine ELMIDAOUI President of University Ibn Tofail, Kenitra, Morocco 
Mr. Ismail AKALAY  CEO MANAGEM, Morocco 
Mr. Faris DERRIJ  Production Manager of the axis-Beni Idir Merah Khouribga, 
OCP S.A 
Mr. Marten WALTERS  President, KEMWorks Technology Inc, Kentucky, Lakeland, 
USA 
Mr. Miguel Sanz  Director of Innovation and Development, Degremont, Spain 
Mr. Driss DHIBA  Project manager TRACE, S.A OCP, Morocco 
Mr. Fabrice RENARD  Responsible Innovation PRAYON 
Mr. Abdelkader ALOUANI  HSE Manager – Executive direction « Axe Nord » - S.A OCP 
Morocco 
 
